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Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 
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3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 
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DETAILED ACTION 

Continued Prosecution Application 

1 . The request filed on 04/08/03 for a Continued Examination (RCE) under 37 CFR 
1.114 based on parent Application No. 09/810,217 is acceptable and a RCE has been 
established. An action on the RCE follows. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 1, 4, 7, 10-1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Nakajima et al. (U.S. 5,999,345) in view of Kitamura (U.S. 4,393,387). 

Nakajima et al. discloses a multi-beam optical scanning apparatus comprising two 
semiconductor laser light sources (LD1 , LD2, Fig. 6) each including a plurality of light 
emitting devices arranged in a line at equal intervals, a beam scanner (rotating polygon 
mirror 403), a beam converging unit (cylinder lens 402), and a controller for always 
controlling an inclination angle (01, 02) of said plurality of light emitting devices (LD1-R, 
LD1-L, LD2-R, LD2-L) with respect to a beam scanning direction of each of said 
semiconductor laser light sources (Fig. 7). 
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However, Nakajima et al. does not explicitly disclose the equation governing the 
inclination angle. 

Regardless, the relationship between the inclination angle of the semiconductor 
laser light source, the magnification of the entire optical system of the scanning 
apparatus and the interval of the laser beam spots on the scanning surface is well known 
in the printing art as evidenced by Kitamura. In fact, Kitamura discloses a beam recording 
apparatus performing parallel scanning with a plurality of beams on an image recording 
medium, the apparatus comprising a semiconductor laser source (1 , Fig. 1) including a 
plurality of light emitting devices (a, b, c, Fig. 2) arranged in a line at equal intervals (A), a 
beam scanner (polygon mirror 3), a beam converging unit (condensing optical system 2) 
disposed between the laser light source and the beam scanner, a controller (control 
circuit CONT) for always controlling an inclination angle of said plurality of light emitting 
devices with respect to a beam scanning direction of said semiconductor laser light 
source, where the inclination angle (0). satisfies the equation: 

9 = sin 1 [P/MA] 

where A is the interval between adjacent ones of the light emitting devices, P is the 
scanning pitch or interval between adjacent ones of the light beams on the scanning 
surface, and M is the magnification of the entire optical system (col. 3, lines 38-50). 

It would have been obvious at the time the invention was made to a person having 
ordinary skill in the art to control the inclination angle of the semiconductor laser source 
based on the equation as taught by Kitamura in the device of Nakajima et al. since such 
adjustment is an old and well known practice in the printing art. 
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With regard to claims 4, 10, Nakajima et al. further teaches the controller for 
always detecting a position of the output beams in a direction perpendicular to the main 
scanning direction (via the synchronization detecting sensor 409) (col. 12, lines 43-48), 
as well as for controlling a predetermined pitch interval (P) of scanning lines owing to 
variation in relative position of each of said light sources (via pitch calculation section 
412), and for controlling an inclination angle (91 , 02) of arrangement of said plurality of 
light emitting devices with respect to the beam scanning direction (main scanning 
direction) of each of said semiconductor laser light sources, respectively (col. 9, lines 25- 
31). 

With regard to claim 11, Nakajima et al. teaches the interval between adjacent 
light emitting devices of the first semiconductor light source (1) and that of the second 
semiconductor light source (2) being equal to each other (Figs. 13-14). 

4. Claim 2 is rejected under 35 U.S.C. 103(a) as being unpatentable over Nakajima 
et al. in view of Kitamura as applied to claim 1 above, and further in view of Motoi (U.S. 
5,539,719). 

Nakajima et al., as modified by Kitamura, discloses all the basic limitations of the 
claimed invention except for the detector detecting a shift in time interval between 
moments at which the laser light beams pass over the detector. 

Nevertheless, Motoi discloses an image forming apparatus including a light beam 
deviation detecting device (sensors B, C, Fig. 18) between the two laser light beams in 
the sub-scanning direction by detecting the time interval difference (T3) between the 
respective detecting time of arrivals (T1 and T2) of the two laser light beams. 



Application/Control Number: 09/81 0,21 7 Page 5 

Art Unit: 2861 

It would have been obvious at the time the invention was made to a person having 
ordinary skill in the art to modify the device of Nakajima et al., as modified by Kitamura, 
with the aforementioned teaching of Motoi for the purpose of calculating and 
subsequently correcting the pitch interval of the scanning lines. 

5. Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over Nakajima 
et al. in view of Arimoto et al. (U.S. 4,806,951). 

Nakajima et al. discloses all the basic limitations of the claimed invention except 
for the use of the polarizing prism for directing the light beams toward the photodetectors. 

However, Arimoto et al. discloses an optical printer having a plurality of laser light 
sources (1 1 and 12) emitting respective light beams, a portion of each of which is 
directed toward the beam-position detecting sensors (A1-A4) via the polarizing prism 
(10), the divisional photodetectors A1-A4 detecting the distance between [sub-]scanning 
lines (e.g., detecting the positions of the beams in the direction perpendicular to a 
scanning direction) such that the spacing of the scanning lines on the surface to be 
scanned is kept at a predetermined value (col. 7, lines 9-40). 

It would have been obvious at the time the invention was made to a person having 
ordinary skill in the art to incorporate the photodetectors and the polarizing prism as 
taught by Arimoto et al. in the device of Nakajima et al. such that the interval between the 
scanning lines is accurately adjusted to a desired value. 

6. Alternatively, claims 1, 4, 7, 10-1 1 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Nakajima et al. in view of Inoue et al. (U.S. 6,522,350 B2). 
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Nakajima et al. discloses a multi-beam optical scanning apparatus comprising two 
semiconductor laser light sources (LD1, LD2, Fig. 6) each including a plurality of light 
emitting devices arranged in a line at equal intervals, a beam scanner (rotating polygon 
mirror 403), a beam converging unit (cylinder lens 402), and a controller for always 
controlling an inclination angle (01 , 92) of said plurality of light emitting devices (LD1-R, 
LD1-L, LD2-R, LD2-L) with respect to a beam scanning direction of each of said 
semiconductor laser light sources (Fig. 7). 

However, Nakajima et al. does not explicitly disclose the equation governing the 
inclination angle. 

Regardless, the relationship between the inclination angle of the semiconductor 
laser light source, the magnification of the entire optical system of the scanning 
apparatus and the interval of the laser beam spots on the scanning surface is well known 
in the printing art as evidenced by Inoue et al. Indeed, Inoue et al. discloses an imaging 
device performing parallel scanning with a plurality of beams on an image recording 
medium, the device comprising several blocks of light sources, each having a plurality of 
light emitting elements arranged at equal intervals, the blocks of light sources are all 
inclined with respect to the sub-scanning direction by an angle 9 satisfying the following 
equation: 

cos 9 = d s / a s (col. 3, lines 2-1 7) 
where ds is the distance between the light source surface dot and as the distance 
between the beam irradiation source, and the magnification being equal to 1 . 

If the inclination angle is defined with respect to the main scanning direction (a), 
the following equation would be resulted; 
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sin a = d s / a s 

Inoue et al further teaches the magnification (m) being different than 1 (col. 4, lines 
14-22 and col. 47, lines 7-15), such that the above equation becomes: 
sin a = d s / m.a s 

or 

a = sin" 1 [d s /m.a] 

It would have been obvious at the time the invention was made to a person having 
ordinary skill in the art to control the inclination angle of the semiconductor laser source 
based on the equation as taught by Inoue et al. in the device of Nakajima et al. since 
such adjustment is an old and well known practice in the printing art. 

With regard to claims 4, 10, Nakajima et al. further teaches the controller for 
always detecting a position of the output beams in a direction perpendicular to the main 
scanning direction (via the synchronization detecting sensor 409) (col. 12, lines 43-48), 
as well as for controlling a predetermined pitch interval (P) of scanning lines owing to 
variation in relative position of each of said light sources (via pitch calculation section 
412), and for controlling an inclination angle (01 , 92) of arrangement of said plurality of 
light emitting devices with respect to the beam scanning direction (main scanning 
direction) of each of said semiconductor laser light sources, respectively (col. 9, lines 25- 
31). 

With regard to claim 1 1 , Nakajima et al. teaches the interval between adjacent 
light emitting devices of the first semiconductor light source (1) and that of the second 
semiconductor light source (2) being equal to each other (Figs. 13-14). 
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7. Claim 2 is rejected under 35 U.S.C. 103(a) as being unpatentable over Nakajima 
et al. in view of Inoue et al., as applied to claim 1 above, and further in view of Motoi. 

Nakajima et al., as modified by Inoue et al., discloses all the basic limitations of the 
claimed invention except for the detector detecting a shift in time interval between 
moments at which the laser light beams pass over the detector. 

Nevertheless, Motoi discloses an image forming apparatus including a light beam 
deviation detecting device (sensors B, C, Fig. 18) between the two laser light beams in 
the sub-scanning direction by detecting the time interval difference (T3) between the 
respective detecting time of arrivals (T1 and T2) of the two laser light beams. 

It would have been obvious at the time the invention was made to a person having 
ordinary skill in the art to modify the device of Nakajima et al., as modified by Inoue et al., 
with the aforementioned teaching of Motoi for the purpose of calculating and 
subsequently correcting the pitch interval of the scanning lines. 

Response to Arguments 

8. Applicant's arguments filed 03/1 0/03 have been fully considered but they are not 
persuasive. 

The examiner respectfully disagrees with Applicants' arguments concerning the 
combination of Nakajima and Kitamura, the latter disclosing an angle of inclination being 
applied to a device having only one semiconductor light source with a plurality of light 
emitting devices such that one skill in the art would not be motivated to used the 
controlled inclination in a device having more than one semiconductor light source taught 
by the former. Firstly, the instant invention discloses the exact same claimed equation 
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governing the inclination angle with respect to both a single semsiconductor light source 
(Figs. 8-10) and a plurality of semiconductor light sources (Figs. 1, 3-4). Secondly, the 
discussed equation is conceived independently with respect to the relative position of the 
multiple semiconductor light sources, e.g. distance between the two semiconductor light 
sources. The only requirement consists of positioning each of the semiconductor light 
sources at the desired inclination angle. Therefore, one skill in the art would highly be 
motivated to control the inclination of the plurality semiconductor light sources in the 
device of Nakajima based on the single laser light source device of Kitamura. 

With regard to Applicants' arguments concerning Arimoto for "the photodetectors 
A[1]-A4 and prism 10 do not detect the positions in a direction perpendicular to a 
scanning direction of the output beams of each light ssource as in the invention according 
to claim 3", the examiner respectfully disagrees. Arimoto teaches the photodetectors A1- 
A4 and the surface to be scanned being in a geometrically conjugate image-forming 
relation with respect to the sub-scanning direction, the photodetectors A1-A4 detecting 
the positions of the laser beams emitted by the plurality of semiconductor light sources 
(11,12) and directed from the prism 10, such that the scanning lines are controllably 
spaced by a predetermined distance [in the ssub-scanning direction], e.g., the positions 
of the beams in the direction perpendicular to the scanning direction being detected by 
the divisional photodetectors A1-A4 (see Fig. 12, and related discussions at col. 7, lines 
7-33). 
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Contact Information 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Hai C Pham whose telephone number is (703) 308-1281. 
The examiner can normally be reached on T-F (8:30-5:30). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Benjamin R. Fuller can be reached on (703) 308-0079. The fax phone 
numbers for the organization where this application or proceeding is assigned are (703) 
308-7722, (703) 308-7724, (703) 308-7382, (703) 305-3431 , (703) 305-3432 for regular 
communications and for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is (703) 308- 
0956. 

HAlPHAM 
PRIMARY' EXAMINER 

April 19,2003 



